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Abstract: Hamstring injuries present a notable challenge to the performance and durability of 

soccer athletes, particularly those situated in rural areas where access to specialized training 

facilities may be scarce. This literature review delves into the amalgamation of resistance and 

flexibility training as a holistic strategy for averting hamstring injuries among rural-based soccer 

athletes. Utilizing existing scholarly works, this review underscores the significance of resistance 

training in enhancing hamstring strength, power, and stamina, while flexibility training augments 

muscle pliability and range of motion, thus diminishing the likelihood of injuries. Furthermore, it 

scrutinizes a range of resistance and flexibility routines customized to meet the specific 

requirements of soccer and the limitations of rural settings. Through the amalgamation of evidence-

based methodologies, this review puts forth the mechanisms of injury and pragmatic suggestions 

for coaches, trainers, and athletes to implement efficient injury prevention protocols. 

Highlighting the collaborative advantages of resistance and flexibility training, this methodology 

strives to enhance performance and shield against hamstring injuries in rural-based soccer athletes. 

Keywords: hamstring injury prevention; strength training; range of motion training; soccer; rural 

areas; sports performance enhancement 

 

Introduction 

Sports are known to play a crucial role in making a substantial contribution to one’s physical well-

being. nonetheless, they also expose athletes to specific risks [1]. Interestingly, epidemiological 

studies have noted that the risk of injury is approximately 1.5 to 2.0 times greater in individuals who 

often participate in various sports [2]. Sports such as basketball, rugby, and soccer, have higher rates 

of incidences of lower extremity injuries (LEI) which are commonly sustained during training and 

competitions [3]. On the other hand, sports injuries have placed a significant economic crisis on 

athletes and sports groups worldwide with an evident negative impact on low-middle income 

countries (LMICs) [4] than high-income countries (HICs) [5]. 

Recent research conducted in Australia showed that the direct cost of sport-related injuries over 

seven years is approximately $265 million which contradicts the South African reports that indicate 

about 5% more costs [6]. Lower extremity injuries account for more than 60% of the total burden of 

injuries, most of these injuries being ankle and knee injuries [3]. Athletes from low settings often 

quit the sport due to unrehabilitated injuries that reoccur during training and competition [7–9], and 

as such, a sports injury as seen in soccer can directly result in an athlete stopping training or competing 

which negatively affect the athlete’s sports career [8]. Apart from soccer, hamstring injuries are 

mostly common in sports that involve motor skills being performed at high intensities such as 

running, jumping, and sudden changes in direction [10]. Moreover, these injuries can range from 
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mild strains to severe tears, leading to significant pain, discomfort, and time away from sport 

which further significantly impact an athlete’s performance and overall well-being [9,10]. 

Hamstring injuries can occur due to various mechanisms, including stretch-related movements in 

closed kinetic chain, sprinting, and mixed-type actions [11]. These injuries frequently involve 

forced hip hyperflexion combined with knee extension and can result in severe proximal 

hamstring tendon avulsions [9–11]. In soccer, most hamstring injuries occur during high-speed 

movements, such as change of direction, kicking, and running [11]. Moreover, Hamstring injuries 

can be influenced by factors such as the morphological and connected pattern diversity of the 

hamstrings, mechanical properties, stress-strain performance, and motor function insufficiency [11]. 

The primary muscles involved in hamstring injuries are the three muscles that make up the 

hamstring group: the biceps femoris, semitendinosus, and semimembranosus [12]. These muscles 

originate from the ischial tuberosity (sit bones) of the pelvis and are inserted onto various points on 

the tibia and fibula bones of the lower leg [13]. The bicep femoris has two heads; the long head 

originates from the ischial tuberosity (sit bone) of the pelvis, while the short head originates from 

the back of the femur (thigh bone). Both heads of the biceps femoris are inserted into the fibula head 

(a bone in the lower leg) [13]. In this regard, when these muscles contract forcefully or are 

overstretched beyond their capacity, they can suffer from strains or tears [13,14]. Depending on the 

severity of the injury, the damage may range from mild strains to partial or complete tears of the 

muscle fibers [14]. The most affected muscle is the proximal biceps femoris [11–14]. It is worth noting 

that hamstring injuries in soccer often occur due to a combination of rapid, forceful movements, 

insufficient warm-up, fatigue, and biomechanical factors [14]. Interestingly, studies reveal that 

preventive measures such as proper warm-up, stretching, strength training, and conditioning can 

help reduce the risk of hamstring injuries in soccer players [13]. 

Nevertheless, soccer is one of the sports that requires high-intensity aerobic capacity in an 

athlete, and often players average 10km of running per game [15]. Interestingly, about 8-18% of 

the distance covered is mostly performed at high speed [16]. The sport is mostly directed by the efforts 

of powerful exertion during the match which tend to determine the outcome of the results in a game 

[17]. In this regard, this makes the sport highly prone to risks of musculoskeletal injuries such as ankle 

sprains, shin splints, knee injuries, and musculotendinous injuries (i.e., hamstring injuries). 

Moreover, research has indicated that soccer players are mostly predisposed to hamstring injuries 

particularly if the individual had no previous exposure to muscle stabilization and resistance training 

[18]. 

Consequently, substantial evidence has indicated that inadequate strength and conditioning 

along with flexibility in the hamstring muscles can increase the likelihood of injuries. Further, it 

decreases sports participation which highlights the importance of targeted training programs for 

injury prevention, particularly in soccer [18]. Previous research has shown that the development of 

an effective muscular strength and flexibility training protocol is vital in soccer to prevent injury 

occurrence and recurrence of hamstring injuries [18]. According to Gabbett. [19], there was a 

positive correlation between recovery techniques and training load management when it comes to 

preventing or lowering the risk of injury. 

Moreover, Yue et al. [20], discovered that some athletes’ socioeconomic status differences 

resulted in a reduced ability to access medical centers and certified athletic trainers for prompt 

diagnosis and treatment. This could be the primary cause of hamstring injuries, which are frequently 

reported in soccer players who play in rural areas. Furthermore, Gabbe. [21] discovered that these 

players’ and coaches’ access to information on these injuries was restricted due to these inadequate 

resources. Although immense research around the concepts of designing injury prevention 

programs for hamstring strains exists, there’s still limited evidence that suggests that these 

interventions are useful among rural-based soccer players in rural-based universities, particularly 

due to their lack of access to better healthcare, rehabilitation centers, training facilities/resources, 

and professionally certified coaches. Therefore, the tailoring of a scientifically structured hamstring 

injury prevention program which mainly focuses on the effects of short-term interventions that 
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focus on resistance and flexibility training to enhance performance and reduce hamstring injury 

risk among rural-based soccer players is still warranted. 

Occurrences of Hamstring Injuries in Sport: Soccer 

Hamstring injuries are common among rural-based soccer players and are known to be a 

significant cause of time lost from training and competition [22]. The prevention and management of 

these injuries are crucial for athletes to perform at their best [19]. One potential approach to 

reducing hamstring injuries is through a targeted intervention training program focusing on 

flexibility and resistance training [23]. 

Hamstring injuries are the result of a convergence of physiological elements. The 

myotendinous junction (MTJ), the point where the muscle meets the tendon, is frequently impacted 

in instances of hamstring strain injuries [13]. The healing capacity of skeletal muscle is pronounced, 

but the connective tissue associated with the muscle, such as the tendon/aponeurosis, has a long 

repair period and incomplete repair [19]. Differences in tissue healing and regeneration between 

muscle and connective tissue may contribute to the high recurrence rate of hamstring injuries [21,22]. 

Fatigue can also lead to alterations in neuromuscular coordination patterns, potentially increasing 

the risk of hamstring injury [13]. Anatomical variations in the hamstring muscles, such as muscle 

bellies, fiber types, and tendon length, may also contribute to the risk of muscle strain [24]. Overall, 

a comprehensive understanding of the physiological aspects of hamstring injury is crucial for 

developing effective prevention and rehabilitation. 

Various factors, such as time to peak torque (TPT) and hamstring flexibility, are influential 

in determining the likelihood of sustaining a hamstring injury [13]. In addition, non-modifiable risk 

factors, encompassing anatomical and physiological discrepancies in the hamstrings, also 

contribute to adjusting the risk of injury [25]. The hamstring muscles’ architecture and fiber length, 

including the biceps femoris long head (BF-L) and semimembranosus (SM), are implicated in the 

susceptibility to muscle strain [25]. Following the literature, a study conducted by Kumazaki et al. 

[24] indicated that the muscle strain risk was most pronounced in the BF-L muscle, followed 

by the SM muscle. Electromyography (EMG) readings at a knee angle of 0°were significantly higher 

compared to other angles, with similar levels observed in BF-L, SM, and ST muscles, but notably 

lower in BF-S [24]. In this regard, BF-L and SM muscles are at the greatest risk of muscle strain, which 

is exacerbated by knee joint extension. Nonetheless, the precise mechanism of hamstring injury 

during high-intensity running remains inadequately understood, and the impact of fatigue on 

muscle activation and function necessitates further exploration [25]. In general, a blend of factors 

associated with muscle-tendon interaction, individual attributes, and fatigue collectively influence 

the incidence of hamstring injuries [18,24]. 

Impact of Resistance Training on Hamstring Injuries 

Resistance training is one of the essential components of injury prevention for collegiate soccer 

players. Several studies have examined the effects of resistance training on hamstring injuries 

and overall athletic performance [26]. In accordance, a meta-analysis by Opar et al. [27] evaluated the 

effectiveness of Nordic hamstring exercises such as leg curls in preventing hamstring injuries in soccer 

players. Their findings revealed that athletes who incorporated Nordic hamstring exercises into their 

training regimen had a lower risk of hamstring injuries compared to those who did not perform these 

exercises [27]. Along those lines, strength training is also crucial for improving muscular strength 

and power, which aids in the reduction of exposure to sustaining hamstring injuries [28]. A study 

by Askling et al. [29] investigated the effects of short-term strength training on hamstring injuries and 

recovery. Concurrently, a study by Ertelt et al. [28] examined the impact of a 4-week strength 

training program on hamstring injuries in female soccer players. Both studies reported similar 

findings that showed that athletes who participated in short-term strength training programs had 

improved muscle strength and reduced likelihood of hamstring injuries [28]. Furthermore, in 

agreement with the previous study, research has shown that incorporating eccentric strength training 

exercises, such as the Nordic hamstring curl, into the rehabilitation program assists athletes recover 
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faster and reduces the risk of injury recurrence [30]. This study underscores the importance of 

including targeted strength training exercises in the rehabilitation phase for rural-based soccer 

players with hamstring injuries. 

Impact of Flexibility Training on Hamstring Injuries 

Literature has revealed that flexibility training plays a crucial role in preventing hamstring 

injuries by improving the range of motion (ROM) of the muscles and reducing the risk of strains 

and tears [31]. Several studies have investigated the impact of flexibility training on hamstring 

injuries among rural-based soccer players [31–33]. In this vein, recent research utilising a 4-week 

intervention among rural-based soccer players reported significant improvements in performance 

markers (i.e., agility) that led to a positive decrease in the incidence of hamstring injuries [22]. 

Moreover, the study provided guidelines that emanated from a holistic approach with an emphasis 

on incorporating specific stretches and mobility exercises to enhance flexibility in the hamstrings. 

In this regard, athletes with adequate eccentric hamstring strength and flexibility are less likely to 

experience hamstring strains during sports activities. 

Importance of Performance Metrics (Balance and Proprioception, Sprint Speed) in Soccer 

Balance and proprioception are key components of neuromuscular control, helping athletes 

maintain stability and control during dynamic movements [34]. In contrast, poor balance and 

proprioception can increase the risk of injury by compromising joint alignment and muscle 

coordination [34]. A study by Silvers-Granelli et al. [35] assessed the effects of a short-term intervention 

composed of 4-week balance and proprioception training exercises on hamstring injuries in 

collegiate soccer players. The results showed a significant decrease in injury rates among players 

who participated in the program, highlighting the importance of neuromuscular training in 

enhancing joint stability and reducing the risk of hamstring strains [35]. 

Among balance and proprioception, another critical performance metric component in soccer is 

sprint speed which directly influences a player’s ability to outrun their opponents, create scoring 

opportunities, and track back defensively [34–36]. Along those lines, research conducted by 

Haugen et al. [36] revealed that sprint speed is positively correlated with success in soccer, 

with faster players demonstrating a higher likelihood of scoring goals and assisting teammates. 

In agreement with the previous study, recent research has emphasized the importance of sprint 

speed in elite soccer, highlighting its association with high-intensity actions during matches [37–39]. 

On that note, enhancing sprint speed through targeted training programs can significantly impact 

players’ effectiveness in the field. 

Conclusions 

The issue of hamstring injuries presents a notable concern within the collegiate soccer community, 

often resulting in diminished performance, prolonged recovery periods, and potential long-term 

implications. Despite the implementation of various preventive measures in training regimens, 

hamstring injuries persist at a high frequency, indicating a deficiency in current treatment and 

rehabilitation approaches. Dejectedly, the South African healthcare system remains segregated 

with various preventative and treatment strategies being available mostly unilaterally among 

private organisations which usually favors urban soccer players and deprives timely diagnosis and 

treatment to rural-based soccer players ultimately affecting their sports performances and careers. 

Therefore, there is a paucity of evidence that shows the effectiveness of clinical significance of 

hamstring injury prevention protocols among rural-based soccer players dwelling in rural areas. 

Further, a research gap exists in the efficacy of incorporating resistance and flexibility training 

protocols customized for rural-based collegiate soccer players. Through an analysis of the effects of 

these interventions on hamstring strength, flexibility, and performance indicators, there will be 

advancement of more holistic and precise strategies for preventing hamstring injuries in rural-based 

soccer players both in rural and urban areas. Moreover, this will provide healthcare professionals 
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with tailored scientifically structured programs to specifically address the pandemic issue of 

hamstring injuries in soccer increases sports career success and reduce sport exit levels 

predominantly in rural-based collegiate soccer players. 
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